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= (54) Title: FIBRIN SEALANT APPLICATOR SYSTEM 




(57) Abstract: Fibrin sealant af^licator systems arc |Mt)vided for 
dispensing a first and a second protein solution to form a biolog- 
ical adhesive. The fibrin sealant applicator systems (10) accord- 
ing to the present disclosure include two piston-type sub-assem- 
blies (14) coupled to two vials (62) storing the fibrinogen, and 
thrombin via a coupling unit (56). The piston-type sub-assem- 
blies (14) store sterilized water within reservoirs (12) which are 
in fluid conununication with the vials (62) via the coupling unit 
(56). The water is forced into the vials (62) to fonn the fibrino- 
gen, and thrombin solutions. The solutions are then drawn into 
the reservoirs (12), and a Y-coupler (86) is attached to the distal 
end of the piston-type sub-assemblies (14). The Y-coupler (86) 
provides fluid communication between the reservoirs (12), and a 
nozzle body (94) for dispensing the solutions when distal pressure 
is created within the reservoirs (12) to force the solution towards 
the nozzle body (94). 
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BACKGROUND 

Tbe disclosure idates generaUy to an applicator system for qqplying a 
tissue T'^^aji f based on humaa or aninsal proteins and more particularly to an ajiparatus 
for applying an adhesive foimed by ccxmbiniog solutions of the proteins to tissues or 
organs for sealing wounds or leaks, stopping bleeding and the like. 

2. PefigrintiimofRcintedArt 

A fibrin sealant is a biological adhesive sealant formed by mixing two 
protein conqioneiits, indnding fibrinogen and thrombin. Each protein component is 
derived from human plasma and is subjected to virus elimination and/or inactivation 
]in>cedures. The oonqionents are tyincally mdiWdually dehydrated and^ 
separate vials as sterile freeze^lried powders. 

tt is known that purified fibrinogen and thrombin, together with a variei 
of known adjuvants, can be oonibmed in vitro to produce a hemostatic agent and/or a 
tissue sealant. Because of the rapid interaction of fibrinogen and thrombin, H is 
inqwrtant to maintain dicsc two blood proteins separate until ^licd at the application 
site. Tbeseprotem solutions are gencranydeUveredlqr devices such as a dual q^rm^ 

Apparatus. 

QiiftjdiaJ^s yxiftfce app aratus for applying a ftbrinogen-based tissue 
«ffi«iTCistfeac^ No. 4.359.049 to Redl et ai. Rcdl et al. disclose s 

mechanism in which two standardized one-way syringes are held in a support havmg a 
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common actuating means. The dispcnsmg end of each syringe is inserted into a 
collection manifold where fbe two components are mixed. The components are then 
iljjpfi^ted Oroogh a common needle onto the application site. 

A dual syringe apparams forihe application of fibrinogen and thrombin 
solutions to an qiplication site generally contain several parts, such as a syringe 
phmgcr, a 'Y' naanifold connector* a dispensing needle, a syringe holder, syringe 
needles* and condnifet for transporting flie sohitions to the dispensing n eedl e . 
Therefore, known fibrin sealant sqiplicatots. such as disclosed in U.S. Patem No. 
4,359,049 to Redl et al. discussed above, and in U.S. Patent No. 4,874,368 to MDler et 
al. and 4,979,942 to Wolf et aL are ififiBcult to reuse. The replenishmem of the protdn 
conqionents typically require a combination of steps including, inter alia^ renK>ving a 
tUp which co\q)ies the syringe phmger, removing the syringe plunger, detaching the 
syringes firom the " Y* connector, removing the syringes from the holder, insening new 
syringes, affixing the syringes to the "Y" connector, adding fibrinogen to one syringe 
and thrombin to another syringe, replacing the syringe phmger, rq>lacing the plunger 
clip, and dispensing the solutions. In an application where time is of the essence, such 
a lengthy replenishing process is impractical and cumbersome. 

Therefore, it wonld be advantageous to provide a fibrin sealant 

^iplicator system which obviates the need to replenish the solutions after die solutions 
have been depleted; provides for a quick and error-proof method of usage; laeps the 
sohitions within air-sealed con5)artments prior to usage to prevent m from mixing with 
the solutions; and is economical. 

SUMMARY 

Fibrin sealant applicator systems are provided for dispensing a first and a 
second protein sohition to form a biological adhesive which overcome the disadvantages 



wo 01/24869 



PCTAJS99/23135 



of the prior ait. The first and second protein solutions are preferably fibrinogen and 
thrombin solutions which may intennix on an application site or within the applicator to 
form a fibrin sealant The fibrin sealant applicator systems according to the present 
disclosure include two piston-type sub-assemblies coupled to two vials storing the 
fibrinogen and thrombin via a coupling unit. The piston-type sub-assemblies store 
sterilized water widiin reservoirs which are in fluid communication with the vials via 
the coupling unit The water is forced into the vials to form the fibrinogen and 
thrombin solutions. The sohitions are then drawn mto the reservoirs and a Y-couplcr is 
attached to the distal end of the piston*type sub-assemblies. The Y-coupler provides 
fluid conummication between the reservoirs and a nozzle body for dispensing the 
solutions when distal pressure is created withm the reservoirs to force the solutions 
towards die nozzle body. 

BRIEF DESCRIPTrON OF THE DRAWINGS 

Various embodiments are described herein with reference to the 
drawings, wherein: 

FIGS. 1-18 Illustrate the components and method of operation of a fibrin 
sealant applicator in accordance with a first embodiment of the present disclosure 
wherein: 

FIG. 1 A is an exploded view of two piston-Qpe sub-assemblies; 

FIG. IB is a top plan view of die two piston-type sub-assemblies shown 
by FIG. lA in an qien configuration; 

FIG. IC is a cross-sectional view of the two piston-type sub-assemblies 
takca along line A-A m FIG. IB; 

FIG. ID is a top plan view of the two piston-type sub-assemblies shown 

by FIG. 1 A in a dosed configuration; 
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FIG. IE is a ooss-SMiioiial view of Ihe two pision-iypc sub-asscmblies 

taken along line A*A in FIG. ID; 

HG. 2A is a pc«pective view of two cylindrical rescrvoiis of the sub- 

assonblies shown by FIGS. lA-IE; 

HG. 2B is a bottom plan view of the two cylindrical reservoin shown by 

HG. 2A: 

HG. 2C is a cnas-sectional view of the two cylindrical reservoirs taken 

aloBg line A-A in FIG. 2B: 

HG. 3A is a perspective view of two pistons of the sub-assembUes 

stK>wD by FIGS. 1A>1E: 

HG. 3B is a bottom plan view of the two pistons shown by HG. 3A; 
HG. 3C is a aoss-sectional view of the two pistons taken along line A-A 

inHG.SB; 

HG. 4A is a perspective view of a sepmm for sealing a distal end of 

each juston shown by FIGS. 3A-3C; 

HG. 4B is a top wew of the sqMuni shown by FIO- 4A; 

HG. 5A is a perspective view of a seal far connection to a proximal end 

of each piston shown by HiSS. 3A>3C; 

HG. SB is a bottom plan view of the seal shown by FIG. 5A: 

HG. 5C is a ooss^ctionil view of the seal shown by HG. 5A taken 

along line A-A in FIG. SB; 

HGS. 6A and 6B are perspective views of the bottom portion of a 

loading onit; 

HG. 6C is a top plan view of one side of the bottom portion shown by 
HGS. 6A and ffi: 
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FIG. 6D U a top plan view of an opposiie side of the bottom portion 

shown ty HGS. 6A and 6B: 

HG. 7A is a penpeetive view of the top portion of the loading unit; 

FIG. TB is a top plan view of one side of the top portion shown by HG. 



7A; 

by FIG. 7A: 



HG. 7C is a top pUo view of an opposiie side of the tORportion ahown 



FIG. 8A is a perspective view of a hollow needle; 
FIG. 8B is a ride view of flie hollow needle shown by HG. 8A: 

HG. 8C is a cross-sectional view of the hoHow needle shown by FIG. 

8A taken along line A-A in HG. SB; 

HG. 9A is a perspective view of the hoHow needle placed witWn a 
shuttle of the loading nnit for piercing a seal on a vial inserted within th^ 

HG. 9B is an assembly view of die hdlow needle shown by HG. 9A 

being placed widiin the shuttle: 

HG- 9C is a side view of die hoUow needle-shuttle assembly; 

HG. 9D is a cross-sectional view of die hoDow needle-shuttle assembly 

shown by HG. 9C taken along line A-A in HG. 9C; 

HG. 9B is an ealvged view of the area of detaU indicated by arrow "B" 

inHG.9D: 

HG. lOA is an assembly view showing coupling of the two pistoHype 

sub-assemblies, the loading unit, and die vials; 

HG. lOB is top plan view of die components shown by HG. lOA; 
HG. IOC isacross-sectionalvicwofdie components shown by HG. 

IQA taken along line A-A in HG. lOB; 
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no. lOD is a top plan view of the issembled components shown by 
HG- lOA witb the shuttle in a noi»-picxcing position and the piston^ype sulwsscinblics 

in die opco configoration; 

HG. lOE is a cross-sectional view of the assembled components shown 

by FIG. lOD taken along line A-A in FIG. lOP; 

Fia lOF is a top plan view of the assembled componenfi shown by HG. 
lOA with the shuttle in a pierang position and the piston-qrpe sub-assemblies in the 

Open configuratioii; 

HG. lOQ is a cross-sectional view of the assembled componcnis shown 

by FIG. lOF taken along line A*A in FIG. lOF; 

FIG. lOH is a top plan view of the assembled con^Kments' shown by 
HG. lOA with the shutflc in the piercing position and the pision-type sub-asscaibBes in 

the closed configuration; 

HG. 101 is a cross-sectional view of the assembled components shown 

by HG. lOH taken along line A-A in HG. lOH; 

HG. IIA is an exploded of a Y-coupler; 

HG. IIB is a top plan view of the Y-couple shown by HG. 11 A; 

HG. lie is a cross-seciional view of the Y-coupler shown by HG. IIA 

taken along line A-A in HG. IIB; 

HG. IID is a cross-scctional view of the Y-coupler shown by HG. HA 

taken along line C-C in HG. UC; 

HG. 12A is a perspective view of an adaptor of the Y-conpler shown by 

HG. IIA; 

HG. 12B is a side view of the adaptor shown by HG. 12A; 
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HQ. 12C is a cross-sectional view of the adaptor shown by FIG. 12A 
taken along line A-A in FIG. 12B; 

HG. 13A is a perspective view of a body tip of the Y-coupler shown by 

HG. IIA; 

FIG. 13B is a side view of die body tip shown by FIG. 13A; 

FIG. 13C is a cross-sectional view of the body tip shown by HG. 13A 

taken along line A-A in HG. 13B; 

HG. 14A is a penpective view of a collar of the Y-couplcr shown by 

HG. llA; 

HG. 14B is a side view of the collar shown by HG. 14A; 

HG- 14C is a cross-secdonal view of the collar shown by HG. 14A 

taken along line A-A in HG. 14B; 

HG. 15A is a perspective view of a nozzle body of the Y-coupler shown 

byHG. 11 A; 

HG. ISB is a top plan view of At nozzle body shown by HG. ISA; 
HG. IfiA is an assembly view of coopUng the two piston-type sob- 
assemblies and ibt Y-coiq>ler; 

HG. idB is a top idan view of the assembled components shown hy 

HG. 16A widi the piston-type sub-assemblies in the open configuration; 

HG. 16C is a ooss^ectional view of the assembled conq»onents shown 
by HG. I6B taken along line A-A in HG. 16B; 

HG. 160 is a top phm view of the assembled components, shown by 
HG. 16A with die pxston-^pe sub-assemblies in die dosed configuration; 

HG. I6E is a cross^ectional view of die assembled components shown 
tyy HG. 16D taken along line A-A in HG. 16D; 
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FIG. 17A is a perspective view of the compoDcnts of a laparoscopic tip 
assembly configured for ooupltog to the two piston-type sub-assemblies shown by FIG. 
lA; 

FIG. 17B is a side view of the assembled components of the laparoscopic 
fjp assemb^ shown FIG. 17A; 

FIG. 17C is a cxoss-sectional view of the assembled components shown 
by FIG. 17B taken along line A-A in FIG. 17B; 

HG. ISA is a perspective view of the laparoscopic tip shown by FIG. 

17A; 

FIG. 18B is a top plan view of the laparoscopic tip shown by FIG. 18A; 
FIG. 18C is a cross-sectional view of the laparoscopic tip shown by FIG. 

ISA taken along line A-A in FIG. 18B; 

FIGS. 19-30 illastrate the components and method of operation of a 
fibrin sealant applicator in accordance with a second embodiment of the present 
disclosure whexdax: 

FIG. 19A is an exploded is an exploded view of two piston-type sub- 
assemblies; 

FIG. 19B is a top plan view of the two piston-type sub-assemblies shown 
by FIG. 19A in an qpen configuration; 

FIG. 19C is a cross-sectional view of the two piston-type swb-assemblies 

taken along line A*A m FIG. 19B : 

FIG. 19D is a top plan view of the two piston-type sub-assemblies shown 

by FIG. 19A in a closed configuration; 

FIG. 19E is a cross-sectional view of the two piston-type sub-assemblies 

taken along line A-A in FIG. 19D; 



wo 01/24869 



PCTAJS99/23135 



FIG. 20A is a perspective view of two cylindrical reservoirs of the sub- 
assemblies shown by FIGS. I9A-19E; 

FIG. 20B is a bottom plan view of the two cylindrical reservoirs shown 

byHG.20A; 

FIG. 20C is a cross-sectional view of the two cylindrical reservoirs taken 

along line A-A in FIG. 20B; 

FIG. 21 A is a perspective view of two pistons of the sub-assemblies 

diownby HGS. 19A-19E: 

FIG. 21B is a bottom plan view of the two pistons shown by FIG. 21 A; 

FIG. 21C is a cross-sectional view of the two pistons taken along line A- 
AinHG. 21B; 

FIGS, 22A and 22B are perspective views of the bottom portion of a 

loading 

FIG. 22C is a top plan view of one side of the bottom portion shown by 
HGS.22Aand22B; 

FIG. 22D b a top plan view of an opposite side of tiie bottom portion 

shown by FIGS. 22A and 22B; 

FIG. 23A is a perspective view of the top portion of the loading unit; 
FIG. 23B is a top plan view of one side of the top portion shown by 

no. 23A; 

HG. 23C is a top plan view of an opposite side of the top portion shown 

byHG. 23A; 

FIG. 24A is a perspective view of an adaptor for connecting check- 
valves to vials; 

FIG. 24B is a side view of the adaptor shown by FIG. 24A; 
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HG. 24C is a cross-sectional view of the adaptor shown by HG. 24A 

taken along line A-A in HG. 24B; 

HG. 250A is an assembly view showing coupling of the ^wo piston-type 

sab-assemblies, the check-valves, the adaptor, and the vials; 

HG. 25B is top plan view of the assembled components shown by HG. 

2SA; 

HG. 25C is a cross-sectional view of the assembled components shown 
by HG. 25B taken along line A-A in HG. 25B; 

HG. 26A is an ejq>loded of a Y-coupler; 

FIG. 2fiB is a top plan view of die Y-couple shown by HG. 26A: 

HG. 26C is a cross-sectional view of the Y-couplcr shown by HG. 26A 

taken along line A-A in HG. 26B; 

HG. 27A is a perspective view of an adaptor of the Y-conplcr shown by 

HG.26A: 

FIG, 27B is a ade view of the ad^tor shown by HG. 27A; 

HG. 27C is a cross-sectional view of the adaptor shown by HG. 27A 

taken along line A-A in HG. 27B; 

HG. 28A is a perspective view of a body tip of the Y-coupler shown by 

HG. 27A; 

HG. 28B is a side view of the body tip shown by HG. 28A: 
HG. 28C is a cross-sectional view of the body tip shown by HG. 28A 
taken along fine A-A bHG. 28B; 

HG. 29A is a perspective view of a collar of the Y-coupler shown by 

HG.27A; 

HG. 29B is a side view of the collar shown by HG. 29A: 
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FIG. 29C is a aoss-sectional view of ihc collar shown by HG. 29A 

tfifim along line A-A in FIG. 29B: 

HG. 30A is a top plan view of the piston-type snb-assemblies in the 

apea oonfiganfion coupled to the Y-ooupler; 

HG. 30B is a aoss-sectional view of the assembled components shown 

by FIG. 30A taken along Une A-A in HG. 30A; 

HG. 30C is a top plan view of the piston-Qfpe sub-asscmbUes in flie 

dosed coofigmation coupled to the Y-coiq>ler: and 

HG. 30D is a cross-sectional view of the assembled components shown 
by HG. 30C taken along line A-A in HG. 30C. 

p]|ij ^TT.BT> DESCRIPTION OF P »l?1?ppRED EMBODIMENT? 

Two embodiments of a fibiin sealant applicator system are described 
herein bdow in conjunction with HGS. lA-SOD. With reference to HGS. 1A-18C, the 
componeots and method of operation of the first embodiment of the fibrin sealant 
applicator system are described. With nrffcrence to HQS. 19A-30D. the components 
and method of operation of the second embodhneat of the fibrin sealant applicator 
qrstem are described. The fibrin sealant applicator system embodiments described 
beiein below are prefiaably mannfecturcd from biodegradable plastics and other 
materials. In their preferred embodiments, both are packaged as a kit and used only 
once to apply a sotation of fibrinogen and a sohition of thrombin to an application site. 

Refaring to HGS. MO. the componenB used during the foimation and 
loadhig of the fibrinogen and thrombin solutions to the first embodiment of the fibrin 
sealant applicator system will now be described. For this purpose, the fibrin sealant 
applicator system inchides two pistonMype sub-assemblies 10 (HGS. lA-lE) coupled 
together and each having a reservoir assembly 12 (HGS. 2A-2C). a piston assembly 14 
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(HGS. 3A-30, a septum 16 (FIGS. 4A-4B): and a coupling unit 18 (HGS. 6A-6D and 
7A-7C) having two hollow needles-M (HGS. 8A-8C and 9A-9E) thefdn. 

Each reservoir assenibly 12-includes a cylindrical reservoir 22 having a 
eoinpartmenl 24 for storing sterilized water therein. The sterilized water is preferably 
stored within compartment 24 of each reservoir 22 during manufecturing and 
hennedcaUy sealed therein to prevent contamination thereof. Each reservoir assembly 

12 is prcffcrably made from polypropylene. 

Eadi piston asseoably 14 inchides a piston 26 having a bore 28 
therethrough (FIGS 3A-30. an elongated cylindrical tube 30 extending through bore 
28, a distal seal 32. and a proximal seal 34. Each piston assembly 14 is preferably 
made from polypropylene and distal and proximal seals 32 and 34 are preferably made 
from silicone. Distal seal 32. as shown by FIGS. 4A.4B. is semi-spherical in shape 
and configured to matingly engage seal 16. Distal seal 32 and seal 16 are then attached 
to the distal end of piston assembly 14 as shown by FIG. 1 A to prevent contaminants 
from entering the two pistoOrtype sub-assemblies 10. 

Proximal seal 34. as shown by HGS. 5A-5C. is cylindrical in shape 
having a bore 36 therethrough and threads 38 on an inner and outer surface. Proximal 
seal 34 is configured for placement on a proximal end of piston assembly 14 to wedge 
the proximal end of piston 26 within compartments 24 as shown by HG. 1 A. Distal 
and proximal seals 32 and 34 prevent contaminants from ertering the piston-type sub- 
assenfl>Iies and compromising the steriUty of the sterile water within conqHrtmcnt24 of 
eadi leservoir 22. 

A connecting mechanism 40 connects each piston assembly 14. 
Connecting mechanism 42 includes a hatch-bar 44 having a finger-controlled locking 
assembly 46. Locking assembly 46 includes a rest bar 48 having ub 50 protruding 
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therefrom. Rat bar 48 moves to an unlocked position to a locked ix»ritioB to move 
tab SO to matingly engage a hole 52 (FIGS. lA and 2A) on rescivoir assembly 12 to 
lock reservoir assembly 12 to piston assembly 14. This prevents reservoirs 22 ftom 
being inadvertently moved distaUy or pushed against pistons 26. When the sohitions 
arc ready to be dispensed, the operator can BSC a finger to lift rest bar 48 to disengage 
tab 50 ftom within hole 52. Accordingly, locking assembly 46 is unloctod, thereby 
aUowing ftte movement of reservoir assembly 12 along the longitudinal axis of piston 
assembly 14. It is contenq>la«ed to deagnloddng assembly 46 to also provide a 
locking fonctioa «*en reservoir assembly 12 has been moved (UstaUy towards piston 
assembly 14 to prevent proxtmai moveroeot of reservoir assembly 12. 

With refeiaice to HQS. IC. IE and IQA-IQI. each reservoir 22 is in 
fhild communicaiion widi the distal end of cancqionding piston 26 via bore 54 
extending widm tube 30. Itisconlcn5datedtosirebore54 toaUowft>r liiUeorno 
water to remain dierein when dispensing ae sterilized water to vials containing 

powdered fibrinogen and thrombin, as fiirdier described below. 

A coupling unit 56 (HGS. 6A.6D and 7A-70 having body half portions 
58 and 60 arts as an interface between piston^ype sub-assemblies 10 and vials 62 (See 

FIOS. lOA-lQD* Coii^Ung uidt 56-includes molded compartments dierein for fining 
vials62andashutde64. QMq)Iing unit 56 inchides a proximal interface 66 for 
lecdving and coupling to die two iMStOB-type sub-asscmbUes 10 and a distal inters 
68 for leceiving and coupling to vlals 62 storing fibiinogai and throinbin. Vials62aie 
mseited within distal Jnter&ce 68 and are coupled to the coupling uiiit by a coupling 

mechanism 67. Coupling mechanism 67 incfaides flexfl>le tabs 69 which flex outwardly 
as vials 62 are inserted within distal interfece 68 and then Hex back to grip the neck of 
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viab 62 and bold them in place. Body half portions 58 and 60 of the coupling unit 56 
are piefenbly made from ABS plastics. 

With lefcrenoe to HGS. 9A-9E, shuttle 64 includes two proximal hollow 
needles 70 within recess 72 fiw pierch« sejHum 16 and distal seal 32 when 
piston-typesub-assemMies 10 are inserted within proximal interface 66. Recess 72 is 
confignred to matingly engage the distal end of pistons 26 and to secoiely connet:t 
,vmpiiftg Bnit^ wiA die two iMStofrtype alb-assemblies 10. The distal hollow needles 
74 (HGS. 8A-8C and 9A-9E) havnig a base 76 are maiingly engaged to ffistal recesses 
78 ondmttle 64 (RGS. lOA-KH) forpietcfaig a seal overlaymg vials 62. Proximal 
hollow needles 70. distal hollow needles 74. and boies 80 within shuttle 64 form 
passagew^s 82 for providing flmd comnmmcation between fl» distal end of piston 
assembly 14 and vials 62 as shown by FIGS. 9D, 9E. IOC. lOE. lOG and 101. 

Shutde 64 is c^abte of moving between tabs 84 wittun coi^liog init 56 

and hatcW«r 44 of die piston assembly 14. Therefore, in order to prevent inadvertent 
piereing of the seal overlaying viab 62, shuttle 64 is kept positioned near proximal 
imeriace 66 of omidhig unit 56 unta die operator is ready to form the sol^ 

With reference to HGS. lOD-lOI, the solutions are foimed by moving 
shuttle 64 distally fiom a noo-percmg position m a pierdng position in order for 

needles 74 to pierce the seal overl^g viab 62 (FIG. lOG). Distal holding needles 74 
ate preferably made from nylon. Reservoir assembly 12 b then moved distaUy to 
decrease the vohmwric capadty wifliin con?>artments 24 to force the steriliied watw 

lliereitttoflowdistaUydiroughbores54ofmbes30(FlG. lOQ. The water flows 
flttou^ bores 54 and passageways 82 inio.viab 62. Tie entire assembly is then shaken 
to thoroughly mix die water widi flie powdered fibrinogen and thrombin to form die 
sobnions. Reservoir assembly 12 b dun moved proxfanally away from pbton assembly 
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14 aeatine proximal pnssuic within the rescrvoin 22 to draw the solutions from vials 

62toreseivoin22. 

When the aolutiom have been drawn into resefvoiR 22, diuttle 64 is 

nttvedprojamany to laawe needles 74 from within viaUfi2. Vials 62 are then 
removed from distal inter&ce 68 of coupling unit 56. Coupling unit 56 is snhsequently 
temoved from the two pistonW snVasseniblies 10 and a Y-couplemnit 86 (HGS. 
IlA-llD) is then coupled to the two piston-type snlnassemblies 10 as shown hy HGS. 
16A-16E. 

Y-eoupler unit 86 mdndes an adaptor 88, a body tip 90. a collar 92, a 
nozzle body 94, and « seal 96. The components are assembled together as shown by 
HGS. IIA-IID to ton y-coupbr 86. Adaptor 88 includes two hoDow needles 98 
recessed wiflim cavities 100 to pievea acddenlal piercing or piicldng of an operator's 
finger (nCSS.12A-120. Hollow needles 98 matingjy engage seal 16 and distal seal 32 
at the distal end of piston assembly 14 to provide fluid eommnnication between 
reservoirs 22 and distal ftce 102 of adaptor 88. Adaptor 88 and body tip 90 are 
preferably made from polypropylene. Altenialivdy. adaptor 88 and body tip 90 are 
made from ABS plastics. C()llar 92 and nozzle body 94 are preferably made from ABS 

plastics. 

Distal fece 102 connects to pnwhnal fece 104 by snap-fitting distal fcce 
102 into proxhnd fcoe 104 of body tip 90 snch thai fluid connnnnication is provided 
between hollow needles 98 and passageways 106 ejctending within body tip 90 (HGS. 

13A-13Q. Passageways 106 lead to cavities 108 within cdbr 92 (HGS. 14A-14C). 
Cavities 108 lead to openings 110 within nozzle body 94 (HGS. 15A-15B) to dispense 
aiv sohnions flowing through cavities 108 when seal 96 is absent. Specifically, the 
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solutions se dispeased by moving reservoirs 22 disially to decrease the volumetnc 
eapKi^ iheiein md force the solutions distaUy towards openings 110. 

VTith lefaence to FIGS. 17A-17C and 18A-18C. a laparoscopic tip 112 
having an adaptor 1 14 far inatii«Iy engagiiig body ti^ 
sealaitf applicator to provide fluid conmi^ 

116. iti,cootBaiplaiBd<haiadapior88.bodyiip90.aiidbparoscopictipll2« 

uUnsomeany welded. 

Reference wffl WW be made to a second embodiment of tbe fi^ 

^cator ?yaem fai eonjmiction wifli HGS. 19A-30D. The second embodfanent works 
„fl«taiitially the same as the first embodunem described above and identical reference 
nmnerals ideodfy the same or similar coiqmnents. 

Hie secoad embodiineDt includes two piston^ype sub-assemblies 10 each 
havingareservoirasseii*ly 12 (FIGS. 20A-20O and a piston assembly 14 (FIGS. 
21A-210. Ksttm assembly 14 iochides two check-valve retainers 130 each having a 
comparmieiit 132 therein. Each compartment 132 includes passageway 134 in fluid 

i«tkm with bore 28. A check-vaWe 136 is placed within each check-valve 

retainer 130 baving a bote 138 therethrough and a nozzle 140 covered by a seal 141 as 
shown by HGS. 19A-19E. Each bore 138 U in fluid communication with a 
coiiespondmg passageway 134 mid each norde 140 is in fluid communication with a 
bore 142 whhin adaptor 144 (FIGS. 24A-24Q as shown by FIGS. 25A-25C. It is 
eoatemplated to provide each ehedc-valve 136 with a valve for opening and closing 
bore 138 WveBing therethrough to prcvem and aUow fluid comnninication be^ 

leservoir assendily 12 and the distal ends of check-valves 136. 

-With eondnued reference to HGS. 2SA-25C each bore 142 is in fluid 
communicadon with a hoHow distal needle 146 fitted within a recess 148 of adaptor 
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144. Hollow distal needles 146 provide fluid communicatioo between reservoirs 22 and 
vials 62 ^ibea adaptor 144 is moved distally within coupling unit 148 and needles 146 
contart and pieree a seal overlaying viab 62. Coupling unit 148 is similar in design 
and operation as awpling unit 56 with sHght design modifications in top poition 150 
(FIGS. 22A-22D) and bottom portion 152 (FIGS. 23A-23Q for housing cbcdc-valve 
retaineis 130 and adaptor 144 therein. 

Y<aapla 86 (HQS. 26A-26Q bawng adaptor 154 (FIGS. 27A-27q). 
body tip 90 (RGS. 28A-28C). collar 92 (HQS. 29A-290 and nozzle body 94 (see 
HGS. 15A-15B of the first embodhnent) is fined to check-valves 136 when vials 62, 
adi^tor 144 and coupling unit 148 are lemoved from flw two pision-qrpe sub- 
assemblies 10 when the sohitions have been formed and drawn into reservoirs 22 as 

shown by FIGS. 30A-3QD. 

Specifically, with reference to HGS. 27A-27C, ad^ 154 of Y- 
coupler 86 inchides two male connectors 156 havmg a bore 158 therein for matingly 
engaging nozzles 140 of check-valves 136 for providing fluid communication between 
reservoirs 22 and openings 1 10 witWn nozzle body 94. With lefcrence tp HGS. 3QA- 
30D. the sohaions can then be dispensed by distally moving reservoirs 22 to decrease 
the volumcliic capad^r dwdn as discussed above with reflect to die first embodiment. 

It is coniaq)lated that a IqMVOscoiuc tip can also be provided for the 
second erobodmient. It is farther contemplated to coat the passageways and bores 
wherein die solutions flow witfi a nonstick polymer to prevent the sotatipns from 
attaching to the coaqionents of die fibrhi sealant applicator and to aUow the components 
to be readily deaned. It is limher contemplated that simitar compmients of die two 
enibodimenu are manufiwturcd from the same matcriaU. Additionally, it is farther 
contertvlated to provide the conponents of the two embodiments as a kU. Therefore, it 
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is miderstood that vafons modificatfe 

Al»» betides applying a fibrin seahnt. ihe fibrin sealant applicator 
,yM$ can be wed to pcrfbnnhiiBian or veterinary 

applying aiitiseiitics and medication. Theieferc, the above description should not be 

censiniedasliniitin8,baiinerdyasexeoi^^ 

sUUed m the art win envision oflw nodificaiions within tte 

riiove disdosme and qipended datans. 
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1. An qi(toior^ysiOTfer dispensing a first sohition and a second 
solgiioBof aiimltiam«»neatbtdl^^ adhesive, the applicator system comprising: 

a pisttMHtsnvoir laseoib^ having a reservoir snb-assanbly coupled to a 
pisM flib-«Mnd>lr. said tewvoir aA-assembly having two reservoir* and said piston 
nb-assend)^ hwii« two pinans. each of aid two leservoiis maiingly engaging a 
conespooding one of aaid two pistons, said two pistons having fluid communication 
neans for cooimimlcating Itald said two reservoirs to a distal en^ 

iwopittns:aad 

a ■'^"^E OBit assenridy configured for bdng coupled vrath said piston- 
reservoir assemWy and at least two viala each storing at least one component of ^ 

innlticoii^wieat biological adhesive, said loading nni^ 

pienSng means fi»r moving liwanb said at least two vials and pier^ 

said at least two vials, said loadhig unit assend>ly fiirther having fluid coranranicaiion 
means for connnmicatnig fluid said distal end of eadi of said two pistons 
inierior of eadi of said at least two viaU hy distally moving each of said two reservoirs 
toward each of said two pbltais 10 decrease a vohanetric capacity of each of said two 

lesetvoirs; 

WbR^ eadi of s^ at least one oonvooent of said multicomponent 
biological adhesive w«ri.MiMWh« idthgda)mmim ig^fromMid distal end of_a^ 
of aid two ni stOBS to said faaetior of each of said at least twojg sto form said first 
and aeoood sdutiona. and firitand secind S(dutions bang commniucated to a 

cuue spo nd in g one of said two leservoirs via said fluid commumcation means of said 
loadfaig nnitassendily and said fluid commonication means of said piston-reservoir 
assendJly by proxhoally B»vmg each of said two reservoirs toward each of said two 



-19- 



wo 01/24869 



PCT/US99/23135 



pistons to increase said volumetric cecity of each of said two reservoirs , wherein said 
loading unit assenibly being uncoupled from said iristoit-rescrvoir assembly for 
dispensing said first and second solutions of said multiaMnponcm biological adhesive 
by comiressing each of said two reservoirs toward each of said two pistons to decrease 
said volumetric cxpxSxy of each of said two reservoirs. 

2. The qiplicator ^stem according to claim 1. furthcr.comprising a 
diq)en5ing unit assenibly having at least two conduits and being configured for being 
coupled 10 said pisttm-reservoir assembly to align said at least two ojndm 

fluid ooDununicaiion means of said' two pistons. 

3. The s^licator system according to claim 2, wherein said 
dispensing unit assembly includes piercing means for piercing a seal fitted on each of 
said distal ends of said two pistons. 

4. The ^licator system according to daim 2, wherein said 
d&qwttfiftg unit assembly is configured for performing laparoscopic surgical 
procedures. 

5. The qiplkator system according to daim 3, wherein said piercing 
means mchides two needles having a bore therethrough; said bore of each of said two 
needles being m fluid conununication with said at least two conduits. 
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6. Theippllctt«?r«y8tmacconlii«toclaiml, fiiithcrcoii5)rista 
I^Mng means for locking said reservoir snb-«ssembly to said piston sub-assembly to 
prevent distal movanait of said two reservoin towards said two pistons. 

7. The qiplicaior system acoofdins to daim 6. wbeiBtn said Io<^ 
means iadndes a tab proirnding ftom a test bar of said piston sub-asscmbly. sMd tab 

tn iMtiii^ meaee a hole of said reservoir sub-assemMy open 
nivvemett Of said test bar fnoi a anlocJced position to a lodced position. 

8. Tte applicator system of clahnl. further comprising a check- 
valve assembiy having at least two check-valves configured fbr fitting at each of said 
distal eads of said two pbtoos, each of said at least two check-valves having a bore 
thBRditoagh for pioviding fluid communication between said fluid communication 

I of said two pistons and said fhiid oomnmnicadon means of said loaduig unit 



9. The ^licatnr system of daim 8, wherein each of said at least 
two chedc-valves includes a valve for preventing fluid communication between said 
fluid rvmnfyi'^ means of said two pistons and said fluid communication means of 
said loadiag unit asseoibly via each of said bores of said at least two check-valves. 

10. Hie ipplicator system of dahn 8, forther comprising a dispensing 
mA assenWy having at least two eonddts and being configured for being coupled to 

sod at least two diedc-valves to align smd at least two conduits wifli a cotreqwnding 
one of said two bores of said at least two check-valves. 
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11 xs.««iw^»m.«««m«ixDniiiui» Claim l.where^ 



atte«tw«e«np(«fl«lstl«ffllbln 
fibrinogeo. 

12. The appKcator^tmaccoiding to data U, whereto stcr^ 
^ camaBitoted to .rid wo ieier«to to 

two viab to na said aerae waer wiOi said thi^ 
f«m .aid fiBtaml said second s«*iiioiis. respect 
ttom*m wtadw a«» «>a «amd sohricm is a fflrt^ 
mnlticoiiipoBent biological adhesive is a libito sealaitt. 

13. TlieapirticawrsysiBmaccordmgwclaiml2.wheieins^ 

water is henecdcdly seakd «iihm srid piston-iescr/o^ 

««l proxhial seaU to said distal ends of said two pIstoiB and to pi^ 

two ^stons, lespectivdy. 

14. The ai#ca»r system according to clatoi 13. wheieto said disu^ 
and proximal seals are manofedmed from silicone. 

15 . The applicator syttm aecoidtog to daim 1 . wherem said piston- 
reservoir asseofldy is maonfocuted from polypropylene. 

16. nie applicator sy«cm aecoidtog to datoa 1 . whereto .aid loadtog 
unit asnddy is manu&anred from ABS plasties. 
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17. AUttodiqwsiiigafirsisohiticmandasecondsol^^ 

nmlQcompoDait biological adhesive, the kit comprising: 

ttleast wo piaoB assemblies each having aitooani^^ 

«avoir storing a fluid lhe«n. each of s«d itoons havm^ 

forptovidingfhddcommumcaiimibei«««acoir^^ 

.distal end of ..id pistons for communicating said fhdd stor^ 

nid distal cod of said fristoos: 

, tolling imit assembly htvingamovaUepienaig shuttle said mov^^^ 

Placing shuttte having a to end configuied for cooiding to ^ 
assemblies andasecond end eonfignwl for coupling to at least two viah 

co^^nem of «id muMcomponem Wotogical adhesive. «^ 

tother having fluid commnnicaiion means for commimicating said fta^^ 

eodofsaW^flOMWimtatoi^^ 

^^^^irs towards said pistons to mix said fluid with said component. stor«d 
withiri said at least two viab to foim s«d first and second sotations. s^ 

co„,„,arication means of said toading mutassenWy fe^ 

aod second «,lutk»s from said ioerior of each of said at least two viab to 

xesetvoi« IV I«wimaUy moving said reservoirs away from said 

. dispensing miU asstonbly having at least two conduits each configured 

«, .Bgn with a corresponding one of said fluid communication means of each of said 

piston, wheacouplingsaiddispensingmdt assembly to sai^ 

two piston assemblies, wherein said first ««l second 

diq««ing unit assembly by disially moving said reservoirs to^ 
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18. The kftaixording to daim 17. wbeim said dispensing unit 
assembly includes pierdng ineais for piercing a s«^ 

said two pistons. 

19. •n.e kit acconfing to claim 17. wherein said dispensing onit 
ttiena>ly is configttied {wperfeining U?«toscopic surgical pro 

20. The kit according to daim 19. i»*crein said pienangnieans 
indiides two needles having a bore therethrough, said bore of eadi of said two needles 
l,aog in flmd oomimimca&m with said at least two conduits. 

21. The kit according to claim 17, further comprismg a chedc-valve 
assembly having at least two dKKk-vaWcs configured for fitting at eadi of said d^ 

ends of said two pistons. 

22. The kit according to claim 21. wherein eadiofsaid at least two 
diedc-valves indodes a bore therethrough for providing fluW communfcation between 
said fluid communication means of said two pistons and said fluid comnmnication 
means of said loadmg nnit assembty. 

23. TTie kit according to daim 21. wherein eadi of said at least two 
died:.valves indudes a valve for prevcming fluid commmiicadon through eadi of said 
botes. 
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24. The kit according to claim 21. wherein said dispensing unit 
assembly is configiiied for being cdupled to said at least two check-valves to align said 
at least two oooduits of said dispeosiqg unit assembly with a corresponding one of said 
two bores of said at least two check-valves fiir providing fluid communication between 
said bores of said at least two check-valves and said at least two coQd^ 

dispensiDg unit assembly. 

25. The kit according to claim 17, wherein said oonqvonent stored by 
<me of sakl at least two vials is ihranbmand said oooqxmeDt stored by another of said 
at least two vials is fibrinogen. 

26. The Idt according to dabn 25. wheiein said fluid stored withu 
eadi of said reservoirs is sterile water cq»ble of being oonmnmicated from said 
reservoirs to sud interior of each of said at least two vials to mix said sterile water widi 
said dirombin and fibrinogen to form said first and said second solutions, respectively, 
wherein said mnlticomponent Uological adhesive b a fibrin sealant. 

27. The kit according to daun 26. wfaemn said sterile water is 
hermetically sealed vddun said at least two piston assemblies by proi^g distal and 
proximal scab to said distal ends of said two pistons and to proximal ends of said two 
pistons, respectivdy. 

28 . The kit according to daun 27 . wherem said distal and proximal 
seals are mami&cnxred fitom silicone. 
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29. Tlie kit according to dam 17 wherdn said at least two piston 
asseoAlies art nwimfantttred from polypropylene. 

30. Tbe kit acooxding to daim 17. wherein said loading unit assembl; 
is inaim&ctured from ABS plastics. 

31. The kit according to daim 17, wherein said dispensing unit 
assembly includes a phurality of ultrasonically welded components. 
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